Pomegranate (Punica granatum) is an ancient fruit that has been used as a medicine in many cultural areas, and nowadays it is widely consumed as fresh fruits or processed into such forms as juice, jam, and wine in west and asian countries. However the effect of ellagic acid on breast cancer is still not well understood. (6, (11) (12) The mechanism by ellagic acid which elicits anti-proliferative effects still remains poorly understood, although it has been found that the apoptosis caused by ellagic acid Purpose: It has been demonstrated ellagic acid can inhibit tumor growth. However, the mechanism that elicits the antiproliferative effect of ellagic acid is poorly understood. Our objective in this study was to evaluate the biological activity of ellagic acid by comparing the anti-proliferative effect and the apoptotic pathway of ellagic acid between the 2 human breast cancer cell lines. Methods: The MCF-7 and MDA-MB-231 human breast cancer cell lines were used as cell models. The anti-proliferstive effect was evaluated by using a MTT assay. The cell cycle was analyzed by flow cytometry. Western blotting was performed to show the expressions of bcl-xL, cytochrome c, surviving, c-fos and pS2. Results: The ellagic acid in the MDA-MB-231 cells showed significant antiproliferative effects with dose dependent pattern. The antiproliferative effects in MCF-7 cells were observed in only at a high concentration. Ellagic acid had no effect on the cell cycle in both breast cancer cells. In MDA-MB-231, the expression of bcl-xL was decreased with the decreasing concentration of ellagic acid. The expression of cytochrome c in the cytosol was increased with the decreased expression of bcl-xL. Ellagic acid also decreased the expression of survivin. In the MCF-7 cells, the expressions of bcl-xL and cytochrome c showed no change after treatment with ellagic acid even at a high dose. Ellagic acid was able to induce an upregulation of c-fos and pS2 protein in MCF-7. Conclusion: Ellagic acid has an anti-proliferative effect in the MDA-MB-231 cells. This effect of ellagic acid is through the intrinsic pathway in MDA-MB-231 cells. However, the expression of bcl-xL showed no change in the MCF-7 cells. Ellagic acid has a different anti-proliferative effect between the two human breast cancer cell lines.
is associated with p53/p21 expression, cell cycle arrest, regulating matrix metalloproteinases, vascular endothelial growth factor expression and platelet-derived growth factor. (9, 13, 14) Other studies demonstrated that ellagic acid provoked the induction of apoptosis via intrinsic pathway through bcl-xL down-regulation with mitochondrial release of cytochrome c into the cytosol. (9, 15) Our objective in this study was to evaluate the biological activity of ellagic acid by comparing the anti-proliferative effect and apoptotic pathway of ellagic acid between ER positive MCF-7 and ER negative MDA-MB-231 human breast cancer cell lines. 
METHODS

Chemicals and reagents
Cell proliferation assay
The MTT colorimetric assay was performed to identify tumor cell growth after treatment of each concentration (0, 10, 25, 50, 100, 250 μ M) of ellagic acid. Plates were incubated in the presence of MTT dye for 4 hr. Mitochondrial dehydrogenase activity reduced the yellow MTT dye to a purple formazan, which was then solubilized with acidified isopropanol and absorbance was read at 570 nm on an enzyme-linked immunosorbent assay (ELISA) plate reader (Molecular Devices Inc., Union city, USA).
Cell count
Cell growth was also assessed by cell count. Cells were plated in 100-mm tissue culture Petri dishes and were cultured by the method as mentioned above. After 24 hr of incubation, cells were dislodged from the vessel bottom by treatment with a trypsin-EDTA solution. After vigorous pipetting, the cell numbers were measured by counting under a light microscope using a Neubauer hemocytometer. Western blot analysis for bcl-xL and survivin
Cell cycle analysis
To harvest the cells, they were washed twice with PBS and scraped from culture dishes with lysis buffer containing 50 mM Tris-Cl (pH7.4), 150 mM NaCl, 1% Triton X-100, 0.1 mM DTT, 1mM EDTA, 1 mM PMSF and 1 μ g/ mL aprotinin. Cell lysates were centrifuged at 10,000×g
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Statistical analysis
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